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Staphylokinase derivatives having essen- 
tially the Vmino acid sequence as depicted in figure 1 in 
5 which one orVore amino acids have been replaced by 
another amino Vcid thus reducing the reactivity with a 
panel of murine Vionoclonal antibodies provided that the 
other amino acidVs not alanine. 

2 . Staphylokinase derivatives as claimed in 
10 claim 1 having essentially the amino acid sequence as 

depicted in figure l\in which one or more amino acids 
have been replaced by Nanother amino acid thus reducing 
the absorption of SakST&R- specif ic antibodies from plasma 
of patients treated with\staphylokinase provided that the 
15 other amino acid is not aJ 

3 . St aphylokinasSi derivatives as claimed in 
claim 1 having essentially Ohe^liihino acid sequence as 
depicted in figure 1 in whic^on^ or more amino acids 
have been replaced by othen 

2 0 the specific activity by mo; 
that the otljar amino acid 



/amini 



rot 



acids, without reducing 
^a.n 50 percent provided 
^alanine . 

4. Staphylokinase^eri Atives SakSTAR (K35X, 
G36X / E65X,K74X / E80X # D82X / K102X,e\^X / K109X / K121X / K130X / 
K13 5X,K136X, +13 7X) having the amino Nacid sequence as 
25 depicted in figure 1 in which one or Viore of the amino 
acids Lys in position 35, Gly in position 36, Glu in 
position 65, Lys in position 74, Glu imposition 80, Asp 
in position 82, Lys in position 102, GlAin position 108, 
Lys in position 10 9, Lys in position 121,\Lys in position 
30 130, Lys in position 135 and/or Lys in position 136 have 
been replaced with other amino acids providkd that the 
other amino acid is not alanine and/or in whicih one amino 
acid has been added at the COOH- terminus , thuk altering 
the immunogenicity after administration in patients, 
3 5 without markedly reducing the specific activity. 

^5. Staphylokinase derivatives listed inVrables 
1, 3, 4, 5, 6, 7, 8, 13, 19 and 20, having the ami\o acid 
sequence as depicted in figure 1 in which the indicated 
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:ids have been replaced by other amino acids thus 

cSTAR- specif ic antibodies 
d with staphylokinase, 

provided that at 
with^an^amino acid other 

Lne. \ 
utU) |^ t Staphylokinase derivative as claimed in 

6*-^ -e ±aima T~p\selected from the group consisting of 

SakSTAR (S34i3, G36R,H43R) , SakSTAR (S34G,G36R, H43R) , 
10 SakSTAR (G3 6r\) , SakSTAR (H43R) , SakSTAR (G36R, K74R) , 
o SakSTAR (K35EA, SakSTAR (K74Q), SakSTAR (K130T) , 

J SakSTAR (V132L/y SakSTAR (V132T) , SakSTAR (V132N) , 

m SakSTAR (V132R)\ SakSTAR (K130T, K135R) , SakSTAR (G36R, 

K130T,K135R) , SakSTAR (K74R, K130T, K135R) , SakSTAR (K74Q , 
=| 15 K130T,K135R> , SakSTAR (G36R, K74R, K130T, K135R) , 

g SakSTAR (G36R, K74Q, K130T, K135R) , SakSTAR (G36R, H43R, K74R, 

£ K130T,K135R) , Sak$TARjE65A, K74Q, K130T, K135R) , 

J SakSTAR (ES5Q, K74Q V ^130T\ K135R) , SakSTAR (K74Q, K86A, K13 0T, 

rj K135R) , SakSTAR/(E65Q.T71S,K74Q,K13 0T,K135R) , 

H 20 SakSTAR (K74Q, K13 0A^K135R) , SakSTAR (E65Q, K74Q, K130A, 

g K135R) , SakSTAR^iC74Q)K130E,K135R) , SakSTAR (K74Q, K13 0E , 

V132R,K135R) , SakSTAR (E65Q, K74Q, T90A, K130A, K135R) , 
SakSTAR (E65Q, K74Q,N95a\ K13 0A, K135R) , SakSTAR (E65Q , K74Q , 
E118A,K130A,K135R) , SakSTAR (E65Q, K74Q,N95A, E118A, K130A, 
25 K135R) , SakSTAR (N95A, K130A, K135R) , SakSTAR (E65Q, K74Q, 
K109A,K130,K135R) , SakSTASR (ES5Q, K74Q,E108A, K109A, 
K130T,K135R) , SakSTAR (E65Q, K74Q, K121A, K130T, K135R) , 
SakSTAR (E65Q, K74Q,N95A, E118A., K130A, K135R, K136A, +137K) , 
SakSTAR (E80A, D82A, K130T, K13SR) , SakSTAR (K74R, E80A, D82A, 
30 K130T,K135R) , SakSTAR (K74Q/E80A, D82A, K130T, K135R) , Sak- 
STAR (K35A, K74R, E80A,D82A, K130T, K135R) , SakSTAR ( E6 5D , 
K74R,E80A,D82A,K130T,K135R) , SakSTAR (E65S, K74R, E8 OA, 
D82A,K130T,K135R) , SakSTAR (S34G, G3 6R, K74R, K130T, K135R) , 
SakSTAR (E65A, K74R, E80A, D82A, K130T, K135R) , SakSTAR (E65N, 
35 K74R,E80A,D82A,K130T,K135R) , SakSTAR (E65Q, K74R, E80A, 
D82A,K130T,K135R) , SakSTAR (K57A, E58A, E61A, E80A, D82A, 
K130T,K135R) , SakSTAR (E65D, K74Q, E8^0A, D82A, K130T , K135R) , 
SakSTAR (E65Q, K74Q, E80A, D82A, K130T, KGL35R) , SakSTAR (K35A, 
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E65D,^4Q,E80A,D82A,K130T,K135R) , SakSTAR (K74R, E80A, D82A, 
S103A, KSL3 0T, K135R) , SakSTAR (E65D, K74R, E80A, D82A, K109A, 
K130T,Kl\35R) , SakSTAR (E65D, K74R, E80A, D82A, K130T, 
K135R,K13Ya) , SakSTAR (E65Q, K74Q, D82A, S84A, K130T, K135R) , 
SakSTAR(K35A,K74Q / E80A,D82A,K130T,K135R) , SakSTAR (K35A, 
E65D,K74R,E80A,D82A,K130T / K135R) . 

SakSTAR (E65D, K74R, E80A, D82A, K13 0T, K135R) 
having the cone SY19 . 

SkkSTAR (K35A, E65Q, K74R, E80A, D82A, T90A, E9 9D , 
10 T101S J E108A J> ja^9A / K130T,K135R) having the code SY161. 

9. Staphylokinase derivatives having essen- 
tially the amino tecid sequence as depicted in figure 1 in 
which one or more\amino acids have been replaced by 
another amino acidvthus reducing the reactivity with a 

15 panel of murine monoclonal antibodies and having in 
addition either one W\bbth of the following: 

- at least /W« amino acid substituted with Cys, 
resulting in dimeriaatVjBn and/or increased specific 
activity and/or rediice A clearance and/or increased txirom- 

20 bolytic potency; ana/xzsr 

- polyethyieri^ J^ly col substitution, resulting 
in a significantly reduced plasma clearance while main- 
taining specific activity. 

10. StaphylokinasW derivatives as claimed in 
25 clailT } 9 having essentially tJhe amino acid sequence as 

depicted in figure 1 in which one or more amino acids 
have been replaced by another\ amino acid thus reducing 
the absorption of SakSTAR- specific antibodies from plasma 
of patients treated with staphylokinase. 

11. Staphylokinase derivatives as claimed in 
c l_5 im 9 having essentially the amino acid sequence as 
depicted in figure 1 in which one\ or more amino acids 
have been replaced by other amino \acids, without reducing 
the specific activity by more than\so percent. 

12 . Staphylokinase derivatives as claimed in 
claim 9, named SakSTAR (K3 5X, G3 6X, E655S, K74X, E8 0X, D82X, Kl- 
02X, E108X, K109X, K121X, K130X, K13 5X , K13>6X, +137X) and having 
the amino acid sequence as depicted ir\ figure 1 in which 



30 



35 



AMPMncn CUpiTT 



01-05-2000 



EP 009900748 



PCT/EP99/00748 &° 
Enclosure to letter dated 1 May 2000 

one \° r more of the amino acids Lys in position 35, Gly in 
position 36, Glu in position 65, Lys in position 74, Glu 
in p&sitT*Qn 80, Asp in position 82, Lys in position 102, 
Glu iVi position 108, Lys in position 10 9, Lys in position 
5 121, iys in pos*4^ion 130, Lys in position 135 and/or Lys 
in position 13 6 haWbgenreplaced with other amino acids 
and/orUn which on^am^no abid has been added at the 
COOH-tekinus, thjis alters(Jg the immunogenicity after 
administration in\patienty Nwithout markedly reducing the 
10 specific activity .X^^^/ 

U3. Staphylokinase derivatives as claimed in 
claim 9 anA listed in Tables 1, 3, 4s. 5, 6, 7, 8, 13 , 19 
and 20, having the amino acid sequenceSas depicted in 
figure 1 in wJiich the indicated amino aci^s have been 
15 replaced by ofther amino acids thus reducingNthe absorpti- 
on of SakSTAR-Sspecific antibodies from plasma\f patients 
treated with stVphylokinase, without reducing the speci- 
fic activity. \ 

OlOjurytf 14 ' sta P h Yj lokinase derivative as claimed in 
ola'imp D -i-3r3- selected from the group consisting of 
SakSTAR (K74A,E75A,R^7j7A) , SakSTAR (K35A, E75A) , 
SakSTAR (E75A) , SakSTAR (E80A, D82A) , SakSTAR (E8 OA) , Sak- 
STAR (D82A) , SakSTAR (E75A, D82A) , SakSTAR (S34G, G3 6R, 
H43R) , SakSTAR (K3 5A) , ^SakSTAR (D82A) , SakSTAR (D82A, S84A) , 
25 SakSTAR (T9 OA) , SakSTAR\ Y92A) , SakSTAR (K13 OA) , Sak- 
STAR (V132A) , SakSTAR (S3\g,G36R,H43R) , SakSTAR (G36R) , 
SakSTAR (H43R) , SakSTAR (G36R, K74R) , SakSTAR (K35E) , Sak- 
STAR (K74Q) , SakSTAR (K13 OTy) , SakSTAR (V13 2L) , Sak- 
STAR (V132T), SakSTAR (VI 3 2 N t ) , SakSTAR (V132R) , Sak- 
30 STAR(K130T,K135R) , SakSTAR (,G3 6R, K130T, K135R) , Sak- 
STAR (K74R, K130T, K135R) , SakSTAR (K74Q, K130T, K135R) , Sak- 
STAR (G36R, K74R, K130T, K135R) ,' SakSTAR (G36R, K74Q, 
K130T,K135R) , SakSTAR (G36R, H4^3R, K74R, K130T, K135R) , Sak- 
STAR (E65A, K74Q, K130T, K135R) , SakSTAR (E65Q, K74Q, 
35 K130T,K135R) , SakSTAR (K74Q, K86A, K130T, K135R) , 

SakSTAR (E65Q, T71S, K74Q, K130T, K135R) , SakSTAR (K74Q, 
K130A,K135R) , SakSTAR (E65Q, K74Q, K130A, K135R) , Sak- 
STAR (K74Q, K130E, K135R) , SakSTAR (K74Q,K13 0E, 

\ 



20 



.01-05-2000 



EP 009900748 



P 



PCT/EP99/00748 
Enclosure to letter dated 1 May 2000 



■8 



VI 3 



i^,K135R), SakSTAR(E65Q,K74Q,T90A,K130A,K135R) , Sak- 
STAR (E65Q, K74Q,N95A / K130A, K135R) , SakSTAR (E65Q, K74Q, 
E118A,\K130A,K135R) , SakSTAR (E65Q, K74Q, N95A, E118A, K130A, 
K135R) )y SakSTAR (N95A,K13 OA, K135R) , SakSTAR (E65Q, K74Q, 
5 K10 9A,K130,K135R) , SakSTAR (E65Q, K74Q, E108A, K109A, 
K130T,Kl\35R) , SakSTAR (E65Q, K74Q, K121A, K130T, K135R) , 
SakSTAR (E65Q, K74Q, N95A, E118A, K130A, K135R, K136A, +13 7K) , 
SakSTAR (E8.0A,D82A,K130T,K135R) , SakSTAR (K74R, E8 OA, D82A, 
K130T,K135R) , SakSTAR (K74Q, E80A, D82A, K130T, K135R) , Sak- 
10 STAR(K35A,K7 > 4R / E80A,D82A,K130T,K135R) , SakSTAR (E65D, 
K74R,E80A,D82A,K130T,K135R) , SakSTAR (E65S, K74R, E80A, 
D82A,K13 0T > KlW) , SakSTAR (S34G, G3 6R, K74R, K130T, K135R) , 
SakSTAR (E65A, K74R, E80A,D82A, K130T, K135R) , SakSTAR (ES5n' 
K74R,E8 0A,D82A\Ki30T,K135R) , SakSTAR (E65Q, K74R, E80A, 
15 D82A,K13 0T,K135R.) , SakSTAR (K57A, E58A, E61A, E80A^ D82a' 

K130T,K135R) , SakSTAR (E65D, K74Q, E80A, D82A, K130T, K13 5R) , 
SakSTAR (E65Q, K74Qy380A, D82A, K130T, K135R) , SakSTAR (K3 5a! 
E65D,K74Q,E80A,D82A,K130T,K135R) , SakSTAR (K74R, E8 OA, D82A, 
S103A,K130T,K135R) A^STAR (E65D, K74R, E80A,D82A, K109A, 
20 K130T,K135R) , SakSTAiR (/e^5D, K74R, E80A, D82A, K130T, 

K135R,K136A) , SakSTARjE-65Q, K74Q, D82A, S84A, K130T, K135R) , 
SakSTAR (K3 5A, K74Q, ES80A. D82A, K130T, K135R) , SakSTAR (K3 5a! 
E65D, K74R, E80A, D82AW:taoT, K135R) . 

15. Staphyldk^nase derivatives as claimed in 
25 claim 9 wherein the Cyls chemically modified with 

polyethylene glycol wi 

16 . Staphylokina 
claim 15 wherein selected 
region of 10 amino acids, 

30 is chemically modified wit 
molecular weights up to 2 
characterized by a signif jican 
and maintained thrombolytic* 
nous bolus administration at 

17. Staphylokinase de^ivktive as claimed in 
c . laim 16 > wherein the serine in position 2 or 3 is 
substituted with a cystein and the cystein is chemically 



olecul 



ar weights up to 2 0 kDa. 
derivatives as claimed in 
acids in the NH 2 -terminal 
stituted with Cys, which 
thylene glycol with 
which derivatives are 
reduced plasma clearance 
upon single intrave- 
a teduced dose. 
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modif i 
weight 



with polyethylene glycol having a molecular 

18 . Staphylokinase derivative as claimed in 
claim 17,V/hich derivative is SakSTAR (S3C-MP5 , K35A, E65Q, 

K74R,E80A / ^B2A / T90A / E99D / T101S,E108A / K109A / K13 0T f K135R) 
(SY16KS3C-MP5) ) . 

19\ Staphylokinase derivative as claimed in 
claim 17, . whilth derivative is SakSTAR (S3C-P10 , K3 5A, 

E65Q / K74R / E80A\D82A f T90A,E99D / T101S / E108A / K109A / K130T / 
K135R) (SY161 (s\c-P10) ) . 

20. StVphylokinase derivative as claimed in 
claim 17, which derivative is SakSTAR (S3C-P20 , K3 5A, 
E65Q, K74R, E80A, D82V, T90A, E99D, T101S, E108A, K109A, K130T , 
K135R) (SY161 (S3C-P20) ) . 

21. Staphylokinase derivative as claimed in 
claim 17, which derivative is SakSTAR (S3C-MP5 , E65D, K74R, 
E80A,D82A,K130T, K135R)\ (SY19 (S3C-MP5) ) . 

22 . Staphylokinase derivative as claimed in 
claim 17, which derivative iV SakSTAR (S3C-SP5 , E65D, K74R, 



E80A,D82A,K130T, K135R) ( 

23. Staphylo* 
c lai m 17, which derivative 
E65D, K74R, E80A, D82A, K130 

24 . Staphylokinase 
c lai m 17, which derivative i 
E80A,D82A,K130T, K135R) (SY19 ( 

25. Staphylokinase 



3C-SP5) ) . 

Lerivative as claimed in 
s SakSTAR (S2C-SP5, S3C-SP5 , 
5R) (SY19 (S2C-SP5,S3C-SP5) ) 
.erivative as claimed in 
.SakSTAR (S3C-P20 , E65D, K74R, 
S2C-P20) ) . 

derivative as claimed in 



claim 17, which derivative is SakSTAR (S3C-P20 , E65D, K74R, 
E80A,D82A,K130T, K135R) (SY19 (S3C-Wo ) ) . 

26. Dimer of two staphy^kinase derivatives as 
claimed in claim 9. 

27. Method for producing the staphylokinase 
derivatives as claimed in l £$ £ &iiL dj M^S , comprising the 
steps Of : 

a. preparing a DNA f ragment \comprising at least 
the part of the coding sequence of staphylokinase that 
provides for its biological activity; \ 

\ 
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b. performing in vitro site-directed mutagene- 
sis on the DNA fragment to replace one or more codons for 
wild- type amino acids .by a codon for another amino acid ; 

c. cloning the^Jm^bated DNA fragment in a suit- 
5 able vector; \ x > ft 

d. transforming^orytransfecting a suitable host 
cell with the vector; and \ \ 

e. culturing the hos^: cell under conditions 
suitable for expressing the DNA fragment. 

10 28 - Method as claimed in claim 27, wherein the 

DNA fragment is a 453 bp EcoRI-HindHI fragment of the 
p plasmid P MEX602sakB, the in vitro site-directed mutagene- 

Jj sis is performed and the mutated DNA fragment is expres- 

sed in E. coli . 

£ 15 29 • Pharmaceutical composition comprising at 

J ^S S^I „l hS sta P h y lokinase derivatives as claimed in 

tL • — rf^SMBi tn together with a suitable excipient. 
^ 30. Pharmaceutical composition as claimed in 

yjj claim 29 for treating arterial thrombosis. 
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